BORE =04.01.76 
*SU -612-004 



34823B/18 HOI Q49 

BOREHOLE REINFORCE 

04.01. 76-SU-308922 (26.05.78) E21b-29 
Well tubing patcher withcollet . has bush slotted to take rod pin and 
so reduce oxiol load during patch placing 



The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This is achie- 
ved by slotting the bush lengthways and providing the rod 
a pin arranged in the slot. 
'AILS 

Once the patch has been positioned over the defect 
hole dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve, a pin 
contacts the collar and strips it off the flexible end of the 
collet thus enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 



H(1-B3C. 1-C1). 
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remains at a conatantlevel so that the patcher works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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I 

HaoGpeTeune othochtch k ycxpoftcxBaM, 

npKM6HH6MbIM B He$THHOfl npOMHMJieH HOC - 

th npH peMOHTe kojiohuu xpyo b Cypo- 
bux h 3KcnjiyaTatiHOHHUx ckb axH Hax • 

HsBeciHO ycTpoftCTBO nnn ycTawoBKH 
MexaJinHiecKoro onacxup* BHyxpH xpyOu, 
conepxaH.ee 3JiacTHMnufl . oanJiOH c xhb~ 
icocxbio, pacnonoxeHHun BHyrpn ycTaHaB- 
jiHBaeMoro roiacxupa, BunonHeHHoro b 
BHjie ro$piipoBaHHoro naxpyCica J) j. 

HenocTarKOM BToro ycxpoftcxBa hbjib- 
excn HeBOSMOKHOCTb oGecneweHHn paBHo- 
MepHoro pacuoipeHHH rp$pHpoBaHHoro nax- 
py6xa no ero Ann He • 

Hauooxiee Gahskhm penteHHeM k npejxna- 
raeMOMy H306pexeHKi> hbjihcxch ycxpolt- 
ctbo nnn ycTaaoBKM MeraJuiHiecKoro 
n/iacxwpa BHyxpH xpyCfci, Bk/no^aKxaee 

UXOK, COeAHR6HHUfl C nepeBOflHHKOM H 

rropumeM, ico Huenrp hhh o pasMeaeHHUM b 
UHJiKHHpe, pacnopHyio sxymcy, Ha K'*xo- 
poR ycTaHOBJiemi pacuHpfnocoHA KOHyc, 
uanro»a* ronoaxa h oooftMa [2], 

HenocraTKOM ycxpoftcxBa rbjihctcr 
HMBKan HaAexHOCTb paOoTu, Tax KaK 
npu BxovneHHH b roftpHpoBaHHbifi naxpy- 
6ok pacumpHiameBcff MHoroceKTopHoft ro- 
jiobrh MHoroKpaTHo y BenH^HB aeTc h oce- 
Baff Harpy 3 Ka Ha xpyGu, npoxnrHBaio- 
mne ronoBKy. vepes naxpyooic. ^ 
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Ueiib HsoOpeTeHHH - nomaieHHe Hcwei* 
hocth pa6oTbi ycTpoftcTBa 3a cuex chh- 
xeHHH oceBfaix HarpysoK. 

3xo flocTHraeicfl xeM, uxo pacnopHaa 
BTyjiKa BunonHeua c nponoJibHoft npo- 
pesb» # a uiTOK c BiacxynoM, pasMemeHHUM 
b npopeaH BTyjiKH. 

Ha vepreme HsoOpaxeHO ycxpoftcxBO 
xuin yCTAHOBKH MexanjiHMecKoro nnacTW- 
pn BHyTpn xpyeu, nponoJibHtifl paspes. 

ycTpoflcTBO HMeeT nepeBonHHK 1 c ynop 
hum Gyp tom 2, tuTOK 3 c nopuiHeM 4, 
BaaHMoneBcTByioapiM c iicuibhkhhm uhjihh- 
flpoM 5, xecTKoro xouyca 6 # BtinoJi He h — 
Horo 3a oaho uenoe c MHoroceKTOpHOH 
ynpyropacuwpiBaaeHCH QaHroBOft tojiob- 
koh 7, sa^HKC HposaHHoB npH TpaHcnop- 

XHDOB aHHH B C ma TOM COCTOHHHH UHJIMH - 
APH^teCKOfl OOOflMOH 8, yCTdHOBJieHHOH 

c B03MOKHOCXbO ocesoro nepeMemeHHH Ha 
pacnopnoH sxy/iKe 9 f pacnoJiomeHHOft Menc- 

Ay UHJIH HAPOM H* B6CXKKM KOHyCOM • TO^- 

pHpoBaHHfaift naxpyOoK 10 # hbjihkxhh Bch 
aaroTOBKOft MexaJUiHiecKoro nnacxtipH, 
pacnoJioxeH npn cnycne b cKBaxHHy Mexay 
ynopHUM 6ypxoM 2 h ibctkhm kohycom 6. 
B pacnopHOH Bxy/iKe 9 HMeexc h npojaoJib- 
Hoe okho 11 # Mepea Koxopoe Bhicxyna- 
ex Hapyxy mxupb 12, xecxKO 3aKpenJieH- 
Ha urxoKe. 
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- VctpoActbo nnn ycxaHOBKH MexajuiH- 
;orq n/iacTbjp* snyxpH xpy6u pa6oxa- 
*. onejr/WH" oCpasoM. ycxpoflcxBO c 
ro»pMpo»aHKiM naTpy6icoM 10 cnycnawx b 
cK.axj.wy Taic, ^itoW cepeflHHa rcxfrpnpo- 
aaHKoro naxpyexa coBnaJia c cepejWHoft 
A e*exxa m KOJiOHHe xpyO. 3axeM HacocoM 
coanaDT paGowee aaBJiteHHe b uhjihhhpc 
5 ilpM padoseM naBJieHHH uhjihhup nepe- 
MweTca a CTopoHy roOpnpoBaHHoro nat- 
pyOKa, xoJiKan ncpea coOoh *ecxKHH ko- »" 
Hyc 6 m uaHroByw roJioBxy 7, c*axy» 
OGOHMOft 8, _ 

HpM SXOW UHJlMlWpMWeCKaB OCORMa 8 M 

uixupb 12 cGJiHmaJOTCflf paccTOHHHe Me*ny 
hkmh b mcxoahom noJioxeHHH paBMo pac- 15 
cxohhhjo ox xopua ro^pHpoBaHHoro nax- 
pyOKa 10 no HaM6onbmero nonepe^HHKa 
uaHroBoft ro/ioBKH 7. Kan xoJibKO uaHro- 
Ban ronoBKa saxonHX b roGpHpoBaHHufl 
naxpyco* no csoero HamSanbiiiero none- 20 

peWMICa, WTHPB 12 BXQAMT B KOHXaKX c 
UKJIHHOPIWeCKOA OCOHMOH 8 M CHHMdeT 

ee c ynpyroro KOHixa uaHroBOfl tojiobkh. 
UaHroBaa ronoBKa ynpyro: pacmHpflexcH, 
pacnpaMneT ro^pKpoBaHHHft naxpyCOK ^ 
no Kpyrnoro ceieHH*, npHXHMan ero k 
BHyTpemieft noBepxHocTH peMOHTHpyeMOft 
xpyOu, npH A&nbHeftuieM abhxchhh acecx- 
Koro KOHyca h uaHroBoft ronOBKH BHyxpH 
ro^pMpoaaHHoro naxpyCxa, nocJieaHHfl 
~e?npHMJrtiexcR h paBHOMepHo Ha Bceft 30 
in AUHHe npHXHMaeTCH k peMOHXHpye- 
xpy6e. npH 3tom oceBan HarpyaKa 
Ha ycTponcTBO onpen annexe a b ochob- 
hom *ecxKocxb» ro<t>pHDOBaHHoro naxpyOKa 



h ocxaexcH npHMepHO nocxoflHHOft. Bna- 
rcxaapn cHH*eHHK> oceBbix Harpy30K Ha. 
ycTpoftcxBO, noBbmiaexcH Hame*Hocxb ero 
paOoxti h oho Moxex ycneuiHo npHMeHHXb 
cr fljia ycxaHOBKH nJiacxbipeft b CKBaxH- 
pax oonbwefl rJiyoHHbi h b xpyoax MeHb- 
uiero nHawexpa, mxo cywecxBeHHO pacuiH- 
pnex oonacxb npHMeHe hhh ycxponcxBa 
sxoro Ha3HaneHHH h oOecnewnx nonywe- 

HHe BblCOKOrO TeXHHKO-3KOHOMHMeCKOrO 

34><j>eKxa. 



<DopMy/ia H3o6pexeHHH 

VcxpoftcxBO juifl ycxaHOBKH MexannH- 
MecKoro anacxbipn BHyxpn xpyObi, bkjiio- 
uaxxaee uixok, coenHHeHHbifl c nepeBOJiHH- 
kom h noptiiHeM, KOHueHxpH'iHo paaMemeH- 
HUM b uH/iHHjape, pacnopHyio BxynKy, Ha 
koxopoh ycxaHOBJieHhi pacumpawmHA KOHyC, 
uaHroBaH rcnoBKa h oeofma, o x n h - 
uawmeecH xeM, *ixo, c uenbio no- 
BbmieHHfl HMexHOCXH paeoxbi ycxpoftcxBa 
aa cwex cHHxeHHfl oceBbix Harpy sok, pac- 
nopnaa Bxy/ina BbinonHena c npoaojibHoft 
n popes bio, a iuxok - c BbicxynoM, paa- 
MetueHHUM b npopesH Bxy/iKH • 

HCXOMHHKH HH<J)OPMaUHH, npHHHXbie BO 

BHKMaHHe npH 3KcnepxH3e: 

l m CuaopoB H.A. BoccxaKOBJieHHe rep- 

MGTHMHOCTH 06caAHblX KOJIOHH B He4>XH- 

hux h ra30Bbix cKBaxMHax. CepHH ''Bype- 
HHe 1 \ BHHH03Hr, M. f 1972 # c. 56. 

2. naxeHX CU1A H 3179169, kji. 166-14, 
1965. 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [ 1 ] . 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2]. 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 
section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 
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The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 
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and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1 . I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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